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Abstract
Background: Over the last decade, total healthcare expenditures, comprised of  both public and private healthcare expenditures, 
have increased in most East African countries. At the same time, health outcomes such as infant mortality rates, life expectancy 
at birth and other health outcome indicators have improved.
Objectives: This paper examines the association between healthcare expenditures and health outcomes for eight East African 
countries: Burundi, Eritrea, Ethiopia, Kenya, Rwanda, Sudan, Tanzania, and Uganda. In this study, health outcomes are defined 
as an improvement in adult life expectancy and a reduction in the number of  neonatal, infant, and under-five deaths.
Methods: We implemented a panel data regression technique, analyzing both cross-sectional and time series information. This 
combined method has been used in healthcare studies by several authors. Data obtained from world development indicators for 
the years 2000-2014 was used for the panel study.
Results: First, we documented that there is a strong, positive association between total healthcare expenditures and total life 
expectancy. While we identified a positive relationship between healthcare expenditures and female and male life expectancy, we 
found that healthcare had a stronger effect on improving life expectancy in females than in males. Moreover, we found a negative 
relationship between healthcare expenditures and the number of  neonatal, infant, and under-five deaths.
Conclusion: The results of  this study have important policy and management implications for the eight East African countries. 
From a policy perspective, it is necessary to understand if  a greater allocation of  resources to the healthcare sector is worthwhile 
and to determine whether to encourage private healthcare investment. From the management perspective, investing in more 
private institutions, such as hospitals and clinics, is essential for health outcomes in the average country. The results of  this study 
can be used by the World Health Organization as well as other non-governmental organizations that provide financial assistance 
to East African countries. 
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Introduction 
Understanding total healthcare expenditures, comprised 
of  both public and private healthcare expenditures, as 
share of  total gross domestic product (GDP), is crucial 
for effective policy-making at the national and regional 
levels. Over the last decade, healthcare expenses have in-
creased in most East African countries. Figure 1 shows 
healthcare expenditures as a share of  GDP among eight 
East African countries (Burundi, Eritrea, Ethiopia, Ken-
ya, Rwanda, Sudan, Tanzania, and Uganda) between 1995 
and 2014. It is evident that there is an upward trend in 
expenditures for almost all of  the countries save Eritrea, 
where healthcare costs have remained relatively low with 
only slight increases over time.  However, along with 
these increases in healthcare expenditures have been im-
provements in health outcomes including infant mortality 
rates, life expectancy at birth and other health outcome 
indicators. Table 1 demonstrates that in the last 15 years, 
Burundi, Eritrea, Ethiopia, Kenya, Rwanda, Sudan, Tan-
zania, and Uganda all exhibited considerable progress in 
increasing life expectancy and in reducing the number 
of  neonatal, infant and under-five deaths. The highest 
increase in life expectancy (15.77) years is observed in 
Rwanda, whereas Ethiopian has achieved the highest re-
duction in number of  neonatal (52515), infant (126816), 
and under-five deaths (223147). 
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Given these concurrent trends, we aim to empirically 
determine whether there is a definitive relationship be-
tween healthcare expenditures and health outcomes for 
East African countries. We selected East African coun-
tries because many of  these countries have experienced 
political and social unrest, and east Africa has been the 
most volatile region in Africa. As expected, it was the re-
gion with the high mortality rate and lower life expectan-
cy (unfortunately, we could not include Djibouti, Somalia, 
and South Sudan in this study due to the lack availabili-
ty of  data).  However, recently, almost all East African 
countries have witnessed moderate stability. Thus, pol-
icymakers have been able to focus more on improving 
healthcare, as demonstrated by the increasing healthcare 
expenditures (Figure 1) and the improvements in health 
outcomes (Table 1). The results from this investigation 
could provide important implications for implement-
ing effective and efficient policymaking with respect to 
healthcare expenditures. These results can also be applied 
to other developing economies, especially to those that 
have higher neonatal, infant mortality rates and lower life 
expectancies. 
In this study, we define health outcomes as adult life ex-
pectancy and number of  neonatal, infant and under-five 
deaths. In the existing literature, many researchers have 
investigated the association between healthcare spend-
ing and health outcomes1-14. Other authors have exam-
ined the relationship between healthcare spending and 
life expectancy. Using panel data, Jaba et al.15 examined 
the relationship between healthcare expenditures (input) 
and life expectancy (as a proxy for heath outcomes) for 
175 countries from 1995to 2010. Their findings revealed 
an association between life expectancy and healthcare 
expenditures. Aisa et al.16 also found that an increase in 
healthcare expenditures leads to improved life expectan-
cy. In line with these studies, Akinci et al.17 investigated 
the relationship between healthcare expenditures and 
health outcomes (defined as an improvement in infant, 
under-five, and maternal mortality) for Middle Eastern 
and Northern African countries using yearly data from 
1990 to 2010. They found that increases in total health-
care expenditures reduce infant, under-five, and mater-
nal mortality rates. Moreover, Anyanwu and Erhijakpor18 
examined healthcare expenditures and health outcomes 
(infant mortality and under-five mortality) for 47 African 
countries in the period between 1999 and 2004. Their re-
sults were based on econometric analysis, and they found 
a statistically significant relationship between healthcare 
expenditures and health outcomes; however, the rela-
tionship was region-dependent. For Sub-Saharan Afri-
can countries, they documented a positive relationship, 
yet for Northern Africa, the results indicated a negative 
relationship between healthcare expenditures and health 
outcomes. 
Mays and Smith19 analyzed the relationship between the 
increase in government healthcare expenditures and pre-
ventable deaths, particularly those related to infant mor-
tality, cardiovascular disease, diabetes, and cancer. They 
empirically showed that a 10 percent increase in local pub-
lic healthcare spending led to a decline in infant mortality 
between 1.1 and 6.9 percent and argued that the increase 
in public healthcare spending has a long-lasting impact 
on low-resource communities. Other researchers have ex-
amined associations between public healthcare expendi-
tures and other variables. Maruthappu et al.20 studied the 
relationship between unemployment, public healthcare 
expenditures, and HIV mortality for 74 countries using 
yearly data from 1981to 2009. Their results show that an 
increase in public health spending is negatively correlated 
with HIV mortality and further demonstrated that an in-
crease in unemployment is associated with an increase in 
HIV mortality. 
In addition to studies of  the relationship between health-
care expenditures and health outcomes in Middle Eastern 
and African countries, many researchers have attempted 
to examine this association in European countries. For 
example, Nixon and Ulmann21, examined the relationship 
between healthcare spending and health outcomes for 15 
European countries using yearly data from 1980to 1995 
and employing fixed panel techniques. They demonstrat-
ed that increased healthcare expenditures reduce mor-
tality rates, but, in line with the aforementioned studies, 
showed limited impact on life expectancy. Accordingly, 
Vavken et al.22, used ordinary least squares, two stage least 
squares, and Prais-Winsten estimation to examine if  an 
increase in total healthcare expenditures could enhance 
health outcomes for Austrians. They found that an in-
crease in healthcare expenditures reduces mortality, car-
diovascular disease, injury, poisoning, and malignant dis-
ease. 
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Other authors have also studied the relationship between 
healthcare spending and health outcomes by including 
the role of  governance and education. For example, 
Farag et al.23 explored the role of  good governance on 
the relationship between healthcare expenditures and 
health outcomes for 133 developed and developing econ-
omies. Their empirical work documented that healthcare 
spending reduced infant and under-five child mortality; 
they also provided evidence that in countries with good 
governance, the government healthcare expenditures had 
an impact in reducing these mortality figures. Gupta et 
al.24 studied the effect of  government spending on the 
education and healthcare of  50 transition economies. 
They demonstrated that an increase in government ex-
penditure on education and healthcare contributed to an 
increase in the number of  people attending school and 
a reduction in mortality rates for infants and children. 
Several studies have examined the impact of  government 
healthcare expenditures on health outcomes25-26. Many re-
searchers have also assessed the impact of  private health-
care expenditures27-29.  
Though they have yielded several useful insights, none 
of  the aforementioned studies considered East African 
countries, and although Anyanwu and Erhijakpor18, ex-
amined all African countries, their sample study ended in 
2004. They also did not consider life expectancy at birth 
and number of  neonatal deaths as health outcomes and 
instead focused solely on infant and under-five mortality. 
Therefore, an empirical investigation regarding the rela-
tionship between healthcare expenditures and health out-
comes in East African countries is necessary. 
This paper differs from existing studies in several ways. 
First, we study East African countries that are experienc-
ing fast population and moderate economic growth. Sec-
ond, we make use of  the most recent data to investigate 
the relationship between healthcare expenditures and 
health outcomes. Finally, we analyze the relationship be-
tween healthcare expenditures and health outcomes using 
a fixed effects regression, studying the variables in both a 
cross-sectional and time series manner. 
The findings of  this paper are as follows: first, we found 
a positive relationship between healthcare expenditures 
and life expectancy at birth. The relationship was robust 
for both female and male life expectancy although the 
results revealed a stronger correlation between healthcare 
expenditures and life expectancy for females. Second, the 
results indicate a negative relationship between healthcare 
expenditures and the number of  neonatal, infant, and 
under-five deaths. Thus, an increase in government and 
private healthcare expenditure reduces neonatal, infant, 
and under-five deaths. Overall, increase in healthcare ex-
penditure is associated with an increase in life expectancy 
by and a reduction in the number of  infant deaths, un-
der-five deaths and number of  neonatal deaths.
The remainder of  this paper is organised as follows: sec-
tion two discusses the data and methodology, section 
three discusses the empirical findings, and section four 
provides conclusions and policy recommendations. 
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Authors Owen work. 
Figure 1: Healthcare expenditures as a share of GDP  
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Table 1: Health outcomes in East African countries 
Countries LE  NID NUFD NOD 
Burundi 5.20654 -622 -4664 2374 
Eritrea 7.638 -1442 -2901 -150 
Ethiopia 12.1047 -126816 -223147 -52515 
Kenya 10.7912 -22720 -46149 471 
Rwanda 15.7733 -27493 -45583 -8286 
Sudan 5.48356 -10826 -21288 429 
Tanzania 14.4786 -35186 -73860 -4168 
Uganda 12.0464 -37841 -73374 -5651 
Authors calculation obtained by deducting the year 2000 from year 2014 (2000-2014). All the data are from World Bank indicators. 
Life expectancy at birth in total (years) is represented by LE, number of infant deaths by NID, number of under-five deaths by NUFD, and number 
of neonatal deaths by NOD. 
Data and methodology 
Data 
This study utilizes data from several world development 
indicators’ annual data from 2000 to 2014. The variables 
used in this study are listed in Table 2. The table also 
shows descriptive statistics of  these variables, including 
the number of  observations, means, standard deviations, 
and minimum and maximum numbers. Moreover, Table 
2 shows that our data is free of  outliers, which allows us 
to make useful conclusions based on the data.  
Methodology
We utilized panel data techniques that consider individu-
ality and time variation. We make use of  the Fixed effect 
method to examine the relationship between healthcare 
spending and health outcomes. This method has several 
advantages in that it addresses individuality, as each of  the 
eight countries have different structures and systems in-
cluding economies, welfare state schedules, geographical 
aspects, and national health systems (30). Several authors 
of  healthcare studies have investigated the relationship 
between healthcare expenditures and health outcomes 
using the Fixed effect method (31-32). The specific equa-










Model 5:  
 
Model 6:  
 
Definitions of  the variables are as follows:  i = 1 ……n 
(n – the number of  countries), t = 1……T (T – the num-
ber of  periods),  i is a fixed effect parameter that can 
vary across individual countries but does not vary over 
time. The dependent variable is healthcare expenditure 
share of  GDP (HE), while independent variables are life 
expectancy at birth (LET), male life expectancy at birth 
(LEM), female life expectancy at birth (LEF), number 
of  infant deaths (LNID), number of  under-five deaths 
(LNOUFD), and number of  neonatal deaths (LNON).
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Table 2: Descriptive statistics  
 
Variable Obs Mean Std. Dev. Min Max 
HE 120 5.790651 2.153943 2.641686 11.49013 
LET 120 57.03446 4.448819 46.41998 64.9439 
LEM 120 55.24935 4.486825 42.887 63.54 
LEF 120 58.90882 4.700511 47.555 67.025 
LNID 120 10.73827 0.9877643 8.662332 12.46778 
LNOUFD 120 11.14548 1.010453 8.986947 12.93188 
LNON 120 10.06001 1.017321 8.043021 11.85911 
 
Empirical results
Tables 3 through 6 present the results from the inves-
tigation regarding the relationship between healthcare 
expenditures and health outcomes in eight East African 
countries using the panel data regression technique. The 
association between total healthcare expenditures and life 
expectancy at birth is presented in Table 3, with Panels 
A-C using fixed effects regressions.  Panel A reveals a 
strong, positive relationship between the variables LET 
and HE. For example, an increase in total healthcare ex-
penditures (by private and public entities) by 10 percent 
leads to an increase in yearly life expectancy at birth by a 
beta coefficient of  0.0117 on average for the countries in 
the study. These results align the findings of  Aisa et al.16 
and Jaba et al.15, who showed that increases in healthcare 
expenditures correlate with an increase in life expectan-
cy. In Panels B and C, we repeated the investigation with 
separate groups for females and males.  Panel B shows 
the relationship between healthcare expenditures and 
female life expectancy at birth. The results indicated a 
strong association; a 10 percent increase health expendi-
ture was associated with an increase in yearly female life 
expectancy by a beta coefficient of  0.0112 on average for 
the countries in the study. The results in Panel C show a 
positive correlation for male life expectancy, yet the re-
sponse is not as strong as for females, with a beta coeffi-
cient of  0.0022. Therefore, female life expectancy at birth 
responds more significantly to an increase in healthcare 
expenditures.  
Source: Authors calculation based on data from world development indicators 
Table 3: Life expectancy and healthcare expenditures   
Panel A: Life expectancy at birth and healthcare expenditures   
LET Coef. Std.  Err. z P˃|t| 
HE 1.174652 0.2190616 5.36 0.000 
Cons 50.23245 1.305135 38.49 0.000 
F(1,111) 28.75    
Prop. ˃ F 0.0000    
R-sq 0.5463    
Panel  B:  Female life expectancy at birth and healthcare expenditures   
LEF Coef. Std.  Err. z P˃|t| 
HE 1.125078 0.2230865 5.04 0.000 
Cons 52.39388 1.329114 39.42 0.000 
F(1,111) 25.43    
Prop. ˃ F 0.0000    
R-sq 0.3317    
Panel  C: Male life expectancy at birth and healthcare expenditures   
LEM Coef. Std.  Err. z P˃|t| 
HE 0.221866 0.218089 5.60 0.000 
Cons 48.17395 1.29934 37.08 0.000 
F{1,111) 31.39    
Prop. ˃ F 0.0000    
R-sq 0.6371    
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Table 4 illustrates the relationship between healthcare ex-
penditures and the number of  infant deaths on average 
for the countries in the study. The results show a nega-
tive relationship between healthcare expenditures and the 
number of  infant deaths; an increase in healthcare ex-
penditures by 10 percent are associated with a reduction 
in the number of  infant deaths by a beta coefficient of  
5.39 (-0.0539*100, since we transformed the number into 
a logarithm). These findings are similar to those of  Gani 
(26) and Anyanwu and Erhijakpor (4), who document-
ed that an increase in healthcare care spending correlated 
with a reduction in infant deaths. 
 
Source: Authors calculation based on data from world development indicators 
Table 4: Number of infant deaths and healthcare expenditures   
LNID Coef. Std.  Err. z P˃|t| 
HE -0.0539784 0.0115009 -4.69 0.000 
Cons 11.05084 0.0685206 161.28 0.000 
F(1,111) 22.03    
Prop. ˃ F 0.0000    
R-sq 0.0148    
In Table 5, we ran the test again to observe the relation-
ship between healthcare expenditures and the number of  
under-five deaths. The results reveal a strong, negative re-
lationship between those variables. According to the mod-
el, an increase in healthcare expenditures by 10 percent is 
associated with a reduction in the number of  under-five 
deaths by a beta coefficient of  6.488 (-.0648839*100) on 
average for the countries in the study.
 
Table 5: Number of under-five deaths and healthcare expenditures   
LNOUFD Coef. Std.  Err. z P˃|t| 
HE -.0648839 .0134603 -4.82 0.000 
Cons 11.5212 .0801941 143.67 0.000 
F(1,111) 23.24    
Prop. ˃ F 0.0000    
R-sq 0.1731    
Source: Authors calculation based on data from world development indicators 
Lastly, Table 6 shows the relationship between healthcare 
expenditures and the number of  neonatal deaths.  Health-
care spending is negatively correlated with the number 
of  neonatal deaths, as a 10 percent increase in healthcare 
spending corresponds to a decline in deaths of  babies 
within the first 28 days of  life by a beta coefficient of  
2.19 (-0.0219088*100). For all our regression analyses, we 
have reported the F-statistics and the R-squared values, 
which test whether the model is suitable and techniques 
are acceptable.
  
Source: Authors calculation based on data from world development indicators 
Table 6: Number of neonatal deaths and healthcare expenditures 
LNON Coef. Std.  Err. z P˃|zt| 
HE -0.0219088 0.0072899 -3.01 0.003 
Cons 10.18688 0.0434321 234.55 0.000 
F(1,111) 9.03    
Prop. ˃ F 0.0033    
R-sq 0.027    
Conclusion 
This paper investigates the relationship between health-
care expenditures and health outcomes using panel tech-
niques for eight East African countries (Burundi, Eritrea, 
Ethiopia, Kenya, Rwanda, Sudan, Tanzania, and Uganda). 
Health outcomes in the study are defined as improved life 
expectancy at birth and the reduction in the number of  
neonatal, infant, and under-five deaths. Annual data from 
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2000 to 2014 is utilized to examine the relationship. Using 
fixed effects regressions, we came to several conclusions. 
First, we found a positive relationship between healthcare 
expenditures and life expectancy at birth. In addition to 
this, the relationship was robust for both female and male 
life expectancy; however, the results revealed that life ex-
pectancy for females responded more strongly than that 
of  males to increases in healthcare expenditures. Second, 
the results show a negative relationship between health-
care expenditures and the number of  neonatal, infant, 
and under-five deaths. Thus, an increase Thus, increases 
in government and private health expenditures possibly 
play an important role in reducing neonatal, infant, and 
under-five deaths. 
The above results have important implications for the 
governmental institutions within the eight East African 
countries under study. Effective and efficient allocation 
of  resources for healthcare provision is vital, and our em-
pirical findings could be used for setting and enhancing 
healthcare expenditures. We argue that governments in 
the eight countries under study must increase their al-
located budgets for the health sector to achieved lower 
mortality and higher life expectancy, thereby catching up 
with developed economies. For business owners, invest-
ing more in private institutions such as hospitals and clin-
ics is essential for favourable health outcomes in these 
countries. Lastly, the results of  our study can be used by 
the World Health Organization as well as other non-gov-
ernmental organizations in assisting East African coun-
tries. However, future research must examine the separate 
effects of  public and private healthcare expenditures on 
health outcomes in these eight East African countries and 
all other African countries. This will answer the question 
of  which type of  expenditure is more strongly associated 
with improved health outcomes.
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